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(54) An automatic three-dtmensiorl engraving device 



(57) The present invention can measure a data from 
a subject like a person at non-touch in 3-D, convert the 
data to an exclusive data for an automatic three-dimen- 



sion engraver and engrave automatically a coin, medal, 
confectlonairy. or ice tray tnthe shape of a projecting or 
a concavity using the data. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to an automatic three- s 
dimension(3-D) engraving device which can be meas- 
ured a data in 3*D shape about a subject like a person 
at non-touch and which can engrave a 3-0 engraving 
body like a coin In the shape of a projecting or a con- 
cavity aulonr^tically using the data in 3-D shape. io 
[0002] When a conventional coin, medal, confection- 
ery, ice tray or the tike is engraved in the 3-0 shape, 
they are engraved by a 3-0 machine tool which is oper- 
ated with a 3-0 CAM date. 

[0003] In the above-mentioned 3-D machine tool, it is is 
too hard to input the 3-0 CAM date into it. and it takes 
a lot of time. Moreover, it is difficult to engrave the 3-D 
engraving body like a coin, medal, confectkmery, ice 
tray or the like in a short time. 

20 

SUMMARY OF THE INVENTION 

[0004] In view of the foregoing, it is an object to the 
present invention to provide an automatic 3-D engraving 
device that anyone can operate it easily. 25 
[0005] It is another object to the present invention to 
provide an automalk: 3-0 engraving device which can 
engrave easily a 3-D engraving body like a coin, medai, 
confectionery, ice tray or the like in the shape of a pro- 
jection or a concavity in a short time. 30 
[0006] The above and further objects and novel lea- 
tures of the invention will more fully appear from the fol- 
lowing detailed description when the same is read in . 
connection with the accompanying drawings. It is to be 
expressly understood, however, that the drawings are 3$ 
for the purpose of illustration only and are not intended 
as a definition of the limits of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0007] 

Fig.1 is a front view showing the first embodiment 
of the present invention; 

Fig. 2 is a side view showing the first embodiment 
of the present invention; 

Fig. 3 Is a plan view showing the first embodiment 
of the present invention; 

Fig. 4 is a schematic explanation view showing the 
first embodiment of the present invention; SO 
Fig. 5 is a block diagram showing the first embodi- 
ment of the present invention; 
Fig.6 is ah explanation view of an automatic 3-D en- 
graving device showing the first embodiment of the 
present invention; ss 
Fig. 7 is an explanation view of a supply mechanism 
for a 3-0 engraving body showing th , first embod- 
iment of the present Invention; 



Fig.d is an explanation view of a manipulalor show- 
ing the first embodiment of the present invention; 
Fig.9 is a front view the way in which.a 3-D engrav- 
ing body is engraved in 3-D by an automatic 3-D 
engraving device; 

Fig. 10 is an expanded cross-sectional view taken 
online 10-10 of Fig.9; 

Fig. 11 is a schematic explanation view showing the 
second embodiment of the present inventkjn; 
Fig. 1 2 is a side view showing the second embodi- 
ment of the present invention; 
Fig. 13 is a block diagram showing the second em- 
bodiment of the present invention; 
Fig. 1 4 is a schematic explanation view showing the 
third embodiment of the present invention; 
Fig.1 5 is an explanation view of a digitizer for letters 
showing the third embodinient of the present inven- 
tion; 

Fig. 16 is a bkx:k diagram showing the third embod- 
iment of the present invention; 
Fig. 1 7 is a front view the way in which a 3-D engrav- 
ing body is engraved in 3-D by an automatic 3-D 
engraving device; 

Fig. 18 is an expanded cross-sectional view taken 
on line 18-18 of Fig. 17; 

Fig. 1 9 is a schematic explanation view showing the 
fourth enibodiment of the present inventbn; 
Fig. 20 is a side view showing the fourth embodi- 
ment of the present invention; 
Fig. 21 is a block diagram showing the fourth em- 
bodiment of the present invention; 
Fig.22 is a front view the way in which a 3-0 engrav- 
ing body is engraved in 3-0 by an automatic 3-D 
engraving device; 

Fig.23 is an expanded cross -sectional view taken 
on line 23-23 of Fig.22; 

Fig. 24 is a schematic explanation view showing the 
fifth embodiment of the present invention; 
Fig.25 is a side view showing the fifth embodiment 
of the present invention; 

Fig.26 is an explanatbn view the way in which a 3-D 
engraving body is engraved in 3-0 by an automat k: 
3-D engraving device; 

Fig. 27 is an expanded cross-seclional view taken 
on line 27-27 of Fig.26; 

Fig.28 is an explanation view of a 3-D engraving 

body engraved in 3-D in use; 

Fig. 29 is a schematic explanation view showing the 

sixth embodiment of the present inventkxi; 

Fig. 30 is a side view showing the sixth embodiment 

of the present invention; 

.Fig.31 is an explanation view of a 3-D measuring 
instrument showing the sixth embodiment of the 
present invention; 

Fig. 32 is a block diagram showing the sixth embod- 
iment of the present invention; 
Fig. 33 is a schematic explanation view showing the 
seventh embodiment of the present invention; 
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Fig.34 is an explanation view of a 3-D measuring 
instrumeni showing the seventh embodiment of the 
present invention; 

FI9.35 is a block diagram showing the seventh em- 
bodiment of the present invenlibn; and 
Fig.se Is a drawing of a general idea about a 3-D 
measuring instrument showing the seventh embod- 
iment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0008] Preferred embodiments of the present inven- 
tion will be described in more details referring to the ac- 
companying drawings. 

[0009] Figs.l to 10 illustrate a first enfibodiment of the 
present invention. A numeral 1 is a case body and com- 
prises a lower case body 3 having legs 2,2,2,2 for ad- 
justing the height mounted on a bottom face thereof and 
an uppercase body 4 fixed iritegrally to an upper portion 
of the tower case body 3. 

[0010] The numeral 5 is a chair nwunted to the case 
body 1 such that the chair 5 is placed in front of the case 
body 1 . 

[0011 ] The numeral 6 is a laser 3-D measuring instru- 
ment, using a laser beam, which is installed into the up- 
per case body 4 such that a data for the upper half of 
the body of a person 7. as a subject, who sitted on the 
chair 5 can be measured at non<contact in 3-D. The la- 
ser 3-D measuring instrument 6 is used In the Instrument 
whlch:4s oh the market, lor example, tike "VI VI 0700* of 
a non-contact 3^D digitizer (manufacturing and sold by 
IVIinolta Co.. lld.). 

(0012) The numeral .8 is a monitor which is installed 
into the upper case body 4 that is placed at upper part 
of the laser 3-D measuring Instrument 6 such that a per- 
son who is sitting on the chair'5 can see it. The monitor 
8 can be shown an image which is measured by the la- 
ser 3-D measuring instrumeni. 
[0013] The numeral 9 is an automatic 3-D engraver 
which is installed within the upper case body 4. The au- 
tomatic 3-D engraver 9 is used in the general engraver, 
which is on the market, like 'NC-S" of a desktop type 
modeling machine (manufacturing and sold by Mimaki 
Engineering Co.. Ltd.), however, in case of engraving a 
head portion of the hunhan body, the autonnatic 3-0 en- 
graver may be used in that it can engrave outwardly with 
a spiral in order from the central part thereof. 
[0014] The numeral 10 is a data exchange software 
which is installed into the lower case body 3 and con- . 
verts a measuring data of the laser. 3-D measuring in- . 
strument 6 to an exclusive data of the automatic 3-D en- 
graver 9. 

[001S] The numeral 11 is a manipulator which is in- 
stalled into the upper case body 4. The manipulator 11 
carries a 3-D dimension engraving body 1 2 from a sup- 
ply rhechanism for 3-D engraving body 1 3 which sup- 
plies the 3-D engraving body 12 like a coin, cameo or 
the like, to the automatic 3-0 engraver 9. Also the ma- 



nipulator 11 works automatically to discharge a 3-D en- 
graving body 12A engraved in 3-D from the automatic 
3-D engraver 9 to a takeout opening 14 provided \n the 
lower case body 3. 

s [0016] The numeral 15 is an operating device which 
is provided in front part of the upper case body 4 and 
which is operated automatically the laser 3-D measuring 
instrument 6, monitor 8. manipulator 11 and the auto- 
matic 3-D engraver 9 when a person throws coins which 

10 corresponds to a price set up beforehand into a coin slot 
16. The operating device 15 comprises an ON-OFF 
switch 1 7 and an operating switch for the 3-D measuring 
instrument 19. a switch for cancellation and a okey 
switch 21 which are provided to a switch box 1 8 with the 

'5 lower case body 3. 

[0017] In an automatic 3-D engraving device 22 of the 
above-mentioned structure, when a person sits on the 
chair 5, throws coins which corresponds lo price set up 
beforehand into the coin slot 16 and operates 'ON' of 

20 the operating switch for the 3-D measuring instrument 
19. the laser 3-D measuring instrument 6 works. Then, 
the laser 3-0 measuring insturment 6 measures the 3-0 
shape data about the person who sitted on the chair 5, 
and its data is shown in the monitor 8. 

?5 [0018] When the person decided that the images 
which shown in the monitor 8 is okey, the 3-D shape 
data is converted to the exclusive data for the automatic 
3-D engraver by the data exchange software 10. and 
the 3-D engraving body 1 2 Is supplied into the automatic 

30 3-D engraver 9 from the suppling mechanism for 3-D 
engraving body 1 2 with catching by the manipulator 1 1 . 
[0019] In this way, the automatic 3-D engraver 9 which 
works aulon^tically using the exclusive data of the au- 
tomatic 3-D engraver 9 was Finished, and the manipula- 

35 lor 11 is operated and catches the 3-D engraving body 
12A which is engraved in 3-D shape, and the 3-D en- 
graving body 1 2 A shown in Figs. 9 and 10 is out from the 
automatic 3-D engraver 9 through the tiakeout opening 
14. 

40 [0020] Moreover, the 3-D shape data may be convert- 
ed to the exclusive data of the automatic 3-D engraver 
9 in order while the 3-D shape data measures. In addi- 
tion, the 3-D engraving body 12 may be supplied into 
the automatic 3-D engraver 9 using the manipulator 11 
before the exclusive data of the automatic 3-D engraver 
is input. 

DIFFERENT PREFERRED EMBODIMENTS OF THE 
INVENTION 

[0021] Other embodiments of the present invenlion 
will now be described referring to Figs. 11 to 36. In the 
drawings of the embodiments, like components and de- 
noted by like numerals as of the first embodtmcni and 
wilt be explained in more detail. 

[0022) Figs. 1 1 to 1 3 show a second embodiment of 
the present invention wliich is distinguished from the 
first embodiment by the fact thai the laser 3-D measur- 
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ing instrument 6 is replaced from another measuring in> 
sUument 6A. The laser 3-D measuring Instrument 6A is 
used a software 23 which can output a measuring data 
as an exclusive data of the automatic 3-0 engraver. An 
automatic 3-D engraving device 22A formed according s 
to the second embodiment provided the same effects 
as the first embodiment. 

[0023] Figs. 1 4 to 1 6 show a third embodiment of the 
present invention which is distinguished from the first 
embodiment by the fact that a digitizer 24 for letters pro- 
vided with the upper case body 4 and is connected with 
the automatic 3-D engraver 9 and the monitor 8. An au- 
tomatic engraving device 22B formed according to the 
third embodiment provides the same effects as the first 
embodiment and can produce the 3-D engraving body 
1 2A which is enigraved with the 3-D engraving and the 
letters. ' . 

[0024] Figs. 1 9 to 23 show a fourth embodiment of the 
present invention which is distinguished from the first 
embodiment by the fact that the data exchange software 
10A can convert from the measuring data of the laser 
3-D measuring iristrument 6 to the exclusive data of au- 
tonnatic 3-D engraver 9 such that the 3-D engraving 
body 12 is engraved in 3-0 in a concave shape. An au- 
tomatic 3-D engraving device 22C formed according to 
the fourth embodiment provided the same effects as the 
first embodiment and can produce the 3-D engraving 
body 1 2B which is used in its own shape or is engraved 
in the shape of a concavity as a nnold. 
[0025] Figs.24 to 28 show a fifth embodiment of the 
present invention which is distinguished from the fourth 
embodiment by the fact that the 3-0 engraving body 1 2B 
is replaced from another like engraving body 12C. The 
3-D engraving body 1 2C shown in Fig.28 is in the shape 
of a concavity as a pattern and is processed in the shape 
of a concavity to engrave in 3-D to the 3-0 engraving 
body 1 2. It Is easy to make the pattern which can make 
a confectionery 25 like cookies with a 3-D shape of the 
upper half of a user's body using an automatic 3-D en- 
graving devlce*22D formed according to the fifth embod- 
iment. 

[0026] In addition, in this embodiment, the automatic 
3-D engraving device which produces the pattern of the 
confectionery like the cookies is explained, however, the 
present invention may be used in case that patterns for 
an ice tray, chocolate or jelly, or other patterns are pro- 
duced. 

[0027] Figs.29 to 32 show a sixth embodiment of the 
present invention which is distinguished from the first 
embodiment by the fact that the three-dimension meas- 
uring instrument 6 is replaced Irom another like 68 and 
the data exchange software 1 0 is replaced frorri another 
like software ICS. The 3-0 measuring instrument 68 
comprises at least two digital cameras, two digital cam- 
eras 26.26 in this embodiment, are disposed at the dif- 
ferent place and the 3-D exchange software 27 converts 
the data taken by two digital cameras 26.26 to the data 
in 3-D shape. The data exchange software 1 08 converts 



the data of the 3-0 measuring instrument 68 to the ex- 
clusive data for automatic 3-D engraver 9. An autorr^atlc 
3-D engraver device 22E formed according to the sixth 
ennbodiment provides the sarne effects as the first em- 
bodiment and can be used in two digital cameras 26.26 
at a cheap price as the 3-D measuring instrument 68. 
[0028] In addition, in this embodiment, the use of the 
3-D measuring instrument 68 with two digital cameras 
26.26 and the 3-0 exchange software 27 is explained, 
however, the 3-0 exchnage software 27 may be In- 
stalled into the data exchange software 108. 
[0029] Figs. 33 to 36 show a seventh embodiment of 
the present invention which is distinguished from the 
sixth embodiment by the fact that the 3-D measuring in- 
strument 6 is replaced from another like measuring in- 
strument 6C. The 3-0 measuring instrument 6C meas- 
ures the 3-D shape data by non-contact and converts 
its data to the 3-D data by a 3-D exchange software 27A 
using: the data of digital camera which Is projected an 
outline portion of a person 7, as a subject, who sits on 
the chair 5; and the data of the laser 3-D measuring in- 
strument 6 which is measured the portion without the 
outline by a laser beam. An automatic 3-0 engraving 
devce 22F with the 3-D measuring iristrument 6C ac- 
cording to the seventh embodiment can produce a 3-D 
engraving body 1 20 which is engraved its outline sharp- 

[0030] In addition, in each of embodiments of the 
present inventksn, the 3-0. engraving body 12 which is 
engraved by the automatic 3-D engraver 9 may be made 
of materials which can engrave, such as a metal, jewel, 
stone, shell, timber, synthetic resin, clay, or the like. 
[0031] Moreover, tn each of the above described em- 
bodiments, in case of the 3-D measuring instrument us- 
ing a laser beam, when a subject is a person, the person 
sits the chair 6 such that the engraving device can en- 
grave a side face of the person from the front of its de- 
vice. It prevents to apply a laser beam to eye of a subject 
and it is used In It safely. 

[0032] Furthermore, using sunglasses or glasses with 
polarized light lens such that the laser beam does not 
apply to eye of the person, it produces safely a 3-D en- 
graving from a front view. 

[0033] Additionally, in case that a subject is a person 
7, the portion measured by 3-D measuring instrument 
is set up the head portion without shoulder pans so that 
a level of uniBven surface is set up greatly and a beautiful 
engraving of the head portion is finished. 
[0034] As set forth, the advantages of the present in- 
vention are as follows: 

(1 ) An automatic three-dimension engraving device 
comprises a case body, a 3-D measuring instrument 
installed into the case body and placed in front of a 
front surface of the case body, and measures 3-D 
shape data at non-contact, a data exchfingc soft- 
ware which converts the data with the 3-0 measur- 
- ing instrument to exclusive data for the automatic 
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3-0 engraver, and a . 3-0 machine loo! mounted on 
the case body and can autonnalically engrave a 3-D 
engraving body in 3-D in the shape of a projection 
or a concavity using the data from the data ex- 
change software so that the automatic 3-D engrav- . s 
ing device can engrave the 3-D engraving body in 
3-D shape due to move the automatic 3-0 engraver 
by the exclusive data, alter the data of the 3-D 
measuring instrument is converted to the exclusive 
data for the automatic 3-0 engraver when a person lo 
as a subject is placed in front of the case body and 
the person allows the 3-0 measuring Instrument 
work. 

Therefore, the present invention is used as the 
same way of the conventional machine of PRINT is 
CLUB (PRINT CLUB is a registered trademark of 
ATLUSCo.Xtd.). 

(2) As discussed in the above paragraph, the per- . 
son as a subject cdn take the 3:0 engraving body, 
which Is engraved In. 3-D, which is used for goods so 

. .. .) like a souvenir, a key holder, or a pendant In a short 

time. 

(3) As discussed in the above paragraph, because 
the 3-0 measuring instrument and the automatic 
3-0 engraver which are on the market are used In, 2S 
manufacturing is facilitated and inexpensive. 

(4) As discussed in the above paragraph, because 
the present. invention can perform to engrave the 
3-D engraving body In 3-0 in the shape oT a projec- 
tion, its 3-0 engraving body is used as a pattern. 30 

Claims 

1. An automatic three-dimensksn engraving device os 
comprising: 

a case body; . 

a three-dimension measuring instrument in- 
) stalled irito the case body and placed in front of 40 

a front surface of the case body, the three-di- 
mension, measuring -instrument measuring in 
3-D shape data at non-contact ; 
a data exchange software which converts the 
data of the threeKiimensiori measuring instru- 
ment to. an exclusive data for automatic three- 
dimension engraver; and 
a three-dimension machine tool which is 
mounted on the case body and which can au- 
tomatically engrave a three-dimension engrav- so 
ing body in 3-0 in the shape of a projection or 
a concavity using the data from the data ex- 
change software. 

2. An automatic three-dimension engraving device ac- 55 
cording to Claim 1. wfierein the case body has a 
monitor that shows a subject which is measured by 

the three-dimension measuring instrument. 
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3. An automatic three-dimension engraving device ac- 
cording to Claim i. wherein the three-dimension 
measuring instrument is a laser three-dimension 
measuring instrument can measure a 3-0 shape 
data at non-contact using a laser beam. 

4. An automatic three-dimension engraving device ac- 
cording to Claim 1. wherein the three-dimension 
measuring instrument has at least two or more dig- 
ital cameras which are disposed at a different posi- 
tion. . 

5. An automatic three-dimension engraving device ac- 
cording to Claim 1, wherein the three-dimension 
measuring instrument further comprises a digital 
camera which takes the outline data of a subject 
and a laser three-dimension measuring instrument 
which takes the data for a surface portion inside the 
outline of the subject using a laser beam. 

< 

6. An autornatic three-dimension engraving devce ac- 
cording to Claim 1, wherein th^ case body has an 
operating device which allows the three-dimension 
measuring instrument and the three-dimension ma- 
chine tool to work automatically. 

7. An automatic three-dimensk>n engraving device 
comprising: 

a case body; 

a three-dimension measuring instrument in- 
stalled into the case body and placed.in front of 
a front surface of the case body, and measures 
three-dimension shape data at non-contact; 
a data exchange software which converts the 
data with the three-dimension measuring in- 
strument to exclusive data for automatic three- 
dimensbn engraver; 

a three dimension machine tool mounted on the 
case body and can automatically engrave a 
three-dimension engraving body in 3-0 in the 
shape of a projection or a concavity using the 
data from the data exchange software; and 
an operating device installed In the case body 
and allows the three -dimension measuring in- 
strument and the three-dimension machine tool 
work. 

8: An automatic three-dimension engraving device ac- 
cording to Claim 7. wherein the case body has a 
nr»onitor that shows a subject which is measured by 
the three-dimension measuring instrument. 

9. An automatic three-dimension engraving device ac- 
cording to Claim 7, wherein the three-dimension 
measuring instrument is a laser three-dimension 
measuring instrument can measure a 3-D shape 
data as an exclusive data for an automatic ihree- 



5 



9 



EP 0 917 035 A2 



dimension engraver at non-contact using a laser 
beam. 

1 0. An automatic three-dimension engraving device ac- 
cording to Claim 7, wherein the three-dimension 5 
measuring instrument further comprises at least 
two or more digital cameras which are disposed at 
different position and a data exchange software 
which converts so as to do the exclusive data for 
the automatic three-dimension engraver from the io 
data projected by the digital cameras 

11. An automatic three-dimension engraving device ac- 
cording to Claim 7. wherein the three-dimension 
measuring instrument further comprises a digital is 
camera which takes the data for outline of a subject; 

a laser three-dimension measuring instrument 
which takes the data for a surface portion inside the 
outline of the subject using a laser beam; and a data 
exchange software which converts so as to do the 20 
exclusive data for the automatic three-dimension 
engraver from the data projected by the digital cam- 
era and the laser three-dimension measuring in- 
strument. 

2S 

1 2. An automatic three-dimension erigraving device ac- 
cording to Claim 7, wherein the case body has; an. 
operating device which allows the three-dimension 
rneasuring instrument and the three-dimension ma- 
chine tool work automatically. so 
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FIG. 21 



^0 



8 



3-D 

MEASURING 
INSTRUMEhXr 



10A 



L 



EXCHANGE 
SOFTWARE 



15 

/ 



OPERATING 
DEVICE 



I 



AUTOMATIC 
3-D 

ENGRAV51 



11 



MANIPULATOR 



21 



r 



EP 0 917 03S A2 





22 



EP 0 917 035 A2 




23 



EP 0 917 035 A2 




24 





25 




26 




27 



EP 0 917 035 A2 



.13 




FIG. 30 



2S 



EP 0 917 035 A2 



FIG. 31 




8 



MOMTDR 



F I G . 32 



26 
A 



OtGHAL 
CAMB^ 



26 

1 



6B 



DIGnAL 
CAMBVV 



3-D 
EXCHANGE 
SOFTWARE 



3-0 

MEASURING 
INSTRUMENT 

.71 



10B 



Z 



DATA 
EXCHANGE 
SOFTWARE 



15. 



OPEFJATING 
DEVICE 



i 



alttomatk: 

3-0 

ENGRAVER 



MANIPULATOR 



r 



11 



29 




30 



EP 0 917 035 A2 



FIG. 34 




8 



FIG.35 



MONTTDR 



26 



oiorrAL 

CAMBW 



t 



6C 



3-D 
MEASURING 



3-0 

MEASURING 
INSTRUMENT 



3— O 
EXCHANGE 
SOFTWARE 



.27A 



DATA 
EXCHANGE 
SOFTWARE 



lOB ]5 

L _L 



_ OPERATING 
DEVICE 



AUTOMATIC 
3-0 

ENGRAVER 



MANIPULATOR 



11 



31 



EP 0 917 035 A2 



FIG. 36 



6C 



3—0 

MEASURING 
IN^TRUMBIT 



DIGfTAL 
CAMERA 




3-D 

MEASURING 




3-0 
EXCHANGE 
SOFTWARE 



27A 




32 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



